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Why Do We Need Hera? 


Runtask Hera 

Any of the software installed on the Hera servers can also be run on the 
command line to analyze data on the user’s local computer, provided that the 
user had installed IV, The user simply executes cad) task in the same way as it 
he or she were using a locally-installed paclcage, calling the procedure and 

providing parameters as necessary, but precedes each command with “fv -r”. 

The input data files are then copied to temporary disk space on the Hera server, 
where the task is run. The output files (and any feedback from the procedure) 
are then copied to the user’s computer. If the user thinks a task will take a long 
time to run, he or she may have Hera send an email notification when the task is 
finished, at which point the user can reconnect to Hera and download the results. 

For example, to filter the same event file and extract a spectrum with the 
Runtask interface, the user would type: 

fv -r evselect tabXe*P0X51380101MlS001MIEVLI0000 .FTZ 
withfiXteredset=yea expression* ’ (PATTERN<=12 )&&( PI in 
[200 1X2000]) &&#XMMEA_EM ‘ f iXteredset*ml_evt2 . f its 
f iXtertype*expression keepf ilteroutput=yes 
updateexposure=yes f ilterexposure=yes 

fv -r evseiect tabXe* ‘ml_evt2 . fits : EVENTS ' 
energycoXumn* ' PI ’ withf ilteredset=yes 
f iiteredset* 'ml_f iitered. f its ' keepf ilteroutput=yes 
fiitertype* 'expression' expression* '{ (X,Y) in 
CIRCLE (27 3 72, 5,2729s. 5,30 00) )&&{FLAG**0) 
withspectrumset=yes spectrumset* 'ml_ sre .pi ‘ 
spectraibinsize=X5 withspecranges=yes specchanneimin*0 
speccharmeXmax=11999 

fv -r rmfgen format=var rrafset=mX_src .rmf threshoid=le-6 
spectrumset=mX_src.pi 

fv -r arfgen arfset=ml_src.arf spectrumset=ml_src .pi 
withrmfset=yes rmf set=ml_src . rmf extendedsource=no 
modeiee*yes withbadpixcorr=yes modeiootcorr*no 
badpixXocation*ml_f Xt_evt2 . fits 


The rapid pace of improvements in computer technology and limited funds to 
modernize data processing software have combined to pose a problem for 
astrophysicists: how can we process data for certain missions when the software 
the data require can no longer be run on modern computers? This compatibility 
issue is particularly relevant in light of recent budget cuts and our increasing 
reliance on archival data; for instance, it is virtually guaranteed that when 
current X-ray observatories are decommissioned, mission-specific software 
such as SAS and CIAO will not be maintained and will only be usable on so- 
called "legacy” machines. Moreover, regular maintenance of software on 
personal computers can be time-consuming and challenging, as development 
teams often release patches and database updates several times a year. 

To address these issues, NASA-GSFC HEASARC and the XMM-Ncwton GOF 
has developed Hera, an interface which affords educators, students, and scientists 
internet access to analysis software and the ability to process data on either their 
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An Example 

Here we show how the user can filter an XMM-Newton event file and extract a 
spectrum using SAS with the Hera GUI. This is an Anonymous session, so the 
data is held temporarily on the Hera server. Fig, 3 shows the main work window, 
where the tasks and datafiles are selected. The evselect pop-up, used to filter the 
event file, is shown in Fig. 4 (top left), Evselect is then used again on the filtered 
event file to extract the spectrum, and the response matrix and ancillary file are 
made with rmfgen and arfgen (see Fig. 4, top right and lower left, respectively). 
The command dialogue window, giving feedback to the user, is shown in Fig. 4 
(lower right). The final extracted spectrum is shown in Fig. 5, 
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access to the HEASARC data archive. The software includes general 
such as ftools, xspcc, and xselcct, as well as mission-specific package: 

SAS and CIAO. While it is likely some groups will produce similar s; 
analysis of their own mission’s data, Hera is the only interface to pro 
mission data analysis capabilities. To better meet users’ needs, there 
types of Hera: Standard, Anonymous, and Runtask. 

Standard and Anonymous Hera 

Both Standard and Anonymous Hera provide interactive access to a GUI through 
which the user can analyze data with the software of his or her choice; the main 
difference between them is data storage. Standard Hera, which requires users to 
log in to an account (see Fig. 1 ), affords them the option of saving their data on a 
private area of the Hera server. Anonymous Hera, which users can access 
through the HEASARC data archive (see Fig. 2), deletes all data files at the end 
of the session. It docs, however, give the user the 
: option of saving the files to a new or existing Hera 
! ^ account, or downloading them to the user’s 

j ... ~ > computer. Users of both Standard and Anonymous 

; Hera can easily copy files between their computers 

'" M *‘ and the Hera servers by “dragging and dropping” 

i : the files in question. 
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The output files are identical to those produced with the GUI. 




For more information, please visit our website: 


Fig. 1: The login window for 
Standard Hera. 


Fig S X Per s spectrum in the 
XMM-Newton MOSJ camera 
extracted with Hera. 


Fig. 4. Top left: The window for the SAS evselect task, set to , 
MOSl event fife and write the output to "ml evtl.fits ". Top 
of left: window for arfgen task. Lower right: command windov 

!xt parameters and issuing warnings and error messages as nee 
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Fig. 2. Left • An entry in the HEASARC data archive for our example 
X Per; data may he immediately analyzed with Anonymous Hera by t 
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